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TWENTY-SEVENTH NATIONAL CONFER- 
ENCE ON WEIGHTS AND MEASURES 


Two hundred and thirty-one members 
and guests attended the Twenty-Sev- 
enth National Conference on Weights 
and Measures which was held in Wash- 
ington June 1 to 4, inclusive. Delegates 
from 31 States and the District of Co- 
lumbia were present as well as repre- 
sentatives of manufacturers of weigh- 
ing and measuring appliances and 
others interested in weights and meas- 
ures matters. 

The sessions were opened with an 
address by Dr. Lyman J. Briggs, Presi- 
dent of the Conference, who presented 
a proposal for legislation to fix the 
standards of weights and measures of 
the United States. The Secretary of 
Commerce, Hon. Daniel C. Roper, also 
addressed the Conference on June 3, 
his subject being Sustaining Standards 
Through Cooperation. 

In all, 13 papers were presented and 
discussed, while many other subjects 
not specifically listed on the program, 
received attention at the general ses- 
sion on the morning of June 2. 
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Perhaps the most important actions 
taken by the Conference were endorse- 
ment of the proposed bill to fix the 
standards of weight and measure for 
the United States, endorsement of a 
bill to standardize the sizes of cans for 
food products, and amendment of cer- 
tain codes of specifications and toler- 
ances for commercial weighing and 
measuring apparatus, particularly the 
tolerances for vehicle scales. 

An exhibition of recent developments 
in weighing and measuring apparatus 
was arranged in connection with the 
meetings, and the Bureau was able to 
demonstrate the use of its new vehicu- 
lar scale-testing unit by a complete test 
of a 40,000-pound motor-truck scale at 
the United States Naval Academy, in 
Annapolis. Buses were provided to 
earry the members to and from the 
Academy. <A tour of the Bureau’s 
laboratories were also arranged, fea- 
turing particularly the work of the 
Weights and Measures Division. 

At the last session, on June 4, the fol- 
lowing officers were elected for the en- 
suing year: President, Dr. Lyman J. 
Briggs, Director, National Bureau of 
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Standards; Vice Presidents, W. S. 
Bussey of Texas, C. J. P. Cullen of 
Pennsylvania, J. J. Levitt of Illinois, 
and R. HE. Meek of Indiana; Secretary, 
F. S. Holbrook, National Bureau of 
Standards; Treasurer, Geo. F. Austin, 
Jr., of Detroit, Mich. 


FIFTEENTH ANNUAL CONFERENCE OF 
STATE UTILITY COMMISSION ENGI- 
NEERS 


The Fifteenth Annual Conference of 
State Utility Commission Engineers 
was held at the Bureau on May 19 to 
21, inclusive. Thirty-eight commission 
engineers from 21 States and the Dis- 
trict of Columbia were in attendance, 
representing the States of Alabama, 
Arkansas, Connecticut, Florida, Geor- 
gia, Illinois, Iowa, Maine, Maryland, 
Massachusetts, Missouri, 'New Hamp- 
shire, New Jersey, New York, North 
Dakota, Pennsylvania, South Carolina, 


Vermont, Utah, West Virginia, and 
Wisconsin, and the District of Co- 
lumbia. 


Representatives from the Federal 
Communications Commission, the Fed- 
eral Power Commission, the Interstate 
Commerce Commission, the Rural Elec- 
trification Administration, the Secu- 
rities and Exchange Commission, the 
Bureau of Air Commerce, and the Bu- 
reau of the Census were present at 
one or more sessions. The total at- 
tendance was 58. This fifteenth con- 
ference had ;the largest and most widely 
distributed attendance of the series of 
conferences so far held. 

The papers presented were as fol- 
lows: Rural Electrification, C. B. Hay- 
den, Wisconsin, with written discussion 
by J. H. Mathews, Illinois; Combined 
Meter for Three-phase and Single-phase 
Lighting Load, Russell C. Warner, 
Connecticut; Dilution of Natural Gas 
with Inerts, HE. R. Weaver, National 
Bureau of Standards; Natural Gas 
Regulations, J. E. Flanders, Arkansas; 
Highway Transportation and Legisla- 
tion, J. G. Hunter, California (read by 
Mr. Wadhams); All Service Vehicle 
Operation, Graeme Reid, New Jersey ; 
Some Recent Developments in the Co- 
ordination of Power and Telephone 
Lines, H. R. Huntley, American Tele- 
phone and Telegraph Company, and A. 
B. Campbell, Edison Hlectric Institute 
(by invitation). Brief addresses were 
made by several representatives of the 
Federal commissions present. 

It is regretted that copies of all of 
the papers presented are not available 
for distribution to commission engi- 
neers who were unable to attend the 
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conference. Such copies as are avail- 
able may be obtained upon application 
to the secretary of the conference. 

The conference was arranged and 
conducted by an executive committee 
as follows: A. B. Greene, telephone 
engineer, Florida, chairman; John HE. 
Goodwin, chief engineer, Maine; J. W. 
Wiley, chief engineer, North Dakota; 
I. F. McDonnell, chief engineer, Ala- 
bama; ad W. R. Dwyer, chief engineer, 
Ohio. 

The executive committee for the six- 
teenth conference to be held.in Wash- 
ington, D. C., May 17, 18, and 19, 1988, 
is as follows: John E. Goodwin, chair- 
man, Augusta, Maine; and Messrs. E. 
H. Morris, West Virginia; J. H. Wiley, 
North Dakota; L. G. Krause, Pennsyl- 
vania; and J. E. Flanders, Arkansas. 
The secretary of the conference is J. 
Franklin Meyer, National Bureau of 
Standards, Washington, D. C. 


REVISION OF NATIONAL ELECTRICAL 
SAFETY CODE 


The fourth edition of the National 
Electrical Safety Code was completed 
in 1926 and was approved by the Amer- 
ican Standards Association as an Amer- 
ican Standard on November 15, 1927. 
It was revised under ASA procedure 
by two separate sectional committees, 
one dealing primarily with parts 1 and 
3 (station and utilization equipment) 
and the other with parts 2 and 4 (line 
construction and operating rules). 
Part 5, dealing with radio, received at- 
tention, from both committees, The 
first committee consisted of 43 mem- 
bers and the latter of 55. 

Revision of this code has now been 
instituted through the activities of a 
single sectional committee, all but one 
member of which were present or rep- 
resented at the first meeting of the new 
committee held at the Bureau on May 
24. Five technical committees were or- 
ganized to deal with separate parts of 
the code and to consider the various 
proposals for revision which have been 
suggested. Anyone having suggestions 
for improvement of the code should file 
them immediately with the Bureau. 

Provision has been made for repre- 
sentation upon the technical commit- 
tees of those organizations which may 
be concerned with certain sections of 
the code and which are not represented 
upon the main committee. 

The following officers were elected by 
the committee: 

Chairman, Morton G. Lloyd, National 
Bureau of Standards. 

Vice Chairman, C. B. Hayden, Public 
Service Commission, of Wisconsin. 
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Secretary, A. B. Campbell, Edison 
Electric Institute. 

During the past 10 years new prac- 
tices have developed among the electri- 
eal utilities and in the applications of 
electric energy. Among the new things 
with which it has been suggested that 
the code should deal is the subject of 
electric fences. 


ULTRA-HIGH-FREQUENCY UNDER- 
GROUND ANTENNA FOR AIRPLANE 
LANDING BEAM 


In the Journal of Research for July 
(RP1005), H. Diamond and F. W. Dun- 
more describe an improvement in the 
system of radio landing aids first an- 
nounced by the Bureau in 1931. The 
1931 system differs from other instru- 
ment landing systems in that it pro- 
vides positive guidance of the landing 
airplane in the vertical as well as in 
the horizontal plane down to the point 
of contact with the airport runway. 
Guidance in the vertical plane is ac- 
complished by means of a radio landing 
beam, produced by an ultra-short-wave 
transmitter located at one end of the 
airport. The landing airplane, ap- 
proaching from beyond the other end 
of the airport, follows a line of con- 
stant received signal intensity in the 
beam which comprises a curved path 
tangential to the airport surface. The 
simplicity and positiveness of this 
method of vertical guidance attracted 
its active consideration by many agen- 
cies in this country and abroad. 

In the United States experimental in- 
stallations made in College Park, Md., 
Newark, N. J., and Oakland, Calif., 
demonstrated the possibilities of the 
system. Literally thousands of “blind” 
landings in airplanes provided with 
hooded cockpits were made. Two of 
the country’s leading airlines are at 
the present time studying required im- 
provements in the system to fit it to the 
needs of large passenger-carrying air- 
planes. 

In 1933 the Lorenz Company, in 
Germany, developed a radio landing 
system differing in certain details from 
that announced by the Bureau in 1931, 
but incorporating the principles of the 
landing beam for providing vertical 
guidance of the airplane. The use of 
this system has spread rapidly, instal- 
lations having been made at practically 
every leading European airport. 

In service tests of the landing beam, 
there has been a unanimity of opinion 
on the part of the experimenters as to 
the desirability of effecting two needed 
improvements. The first deals with the 
steepness of the approach path fol- 
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lowed by the landing airplane. It was 
found, particularly at airports having 
long runways, that the path followed 
was too flat. A steeper approach path 
to enable the airplane to clear ob- 
stecles along the approach and to ac- 
commodate more closely the flying 
characteristics of modern airplanes was 
considered essential. The second im- 
provement desired was a means for 
giving service for all wind directions 
without requiring duplication of the 
landing beam transmitting equipment 
along each airport direction. 

In the present paper the authors de- 
scribe a modification of the original 
system whereby they have been able 
to obtain both desired features of op- 
eration. The improvement consists of 
placing the landing beam transmitter 
and antenna in the center of the air- 
port, in a pit below the ground sur- 
face. The pit is of small dimensions, 
some 8 feet in diameter, so that it can 
readily be covered with a sturdy roof, 
flush with the airport surface, over 
which even the largest airplane may 
taxi. With this arrangement the land- 
ing path is of normal steepness and 
the landing beam may be oriented to 
provide landing service corresponding 
to any existing wind direction. 

The authors found that placing the 
transmitting antenna in a pit intro- 
duced new conditions of electrical op- 
eration of the system. Of particular 
interest is the mechanism for setting 
up the landing path. With the trans- 
mitting antenna above the ground sur- 
face, the curved landing path was pro- 
duced by the interference of the direct 
wave from the transmitting antenna to 
the airplane receiving antenna and the 
indirect wave reflected from the ground 
surface to the airplane receiving an- 
tenna. With the transmitting antenna 
in the pit, the wave front emerging 
from the pit gives an effect practically 
equivalent to a physical antenna above 
ground. The wave front operates as 
an infinite number of radiating sources, 
each producing direct radiation to the 
airplane and indirect radiation by way 
of reflection from the ground surface. 
The two sets of radiation combine to 
produce a curved landing path, by in- 
terference, exactly as in the case of 
the transmitting antenna above ground. 
The path is, however, much steeper be- 
cause of the origin of the landing beam 
at the airport center. 

Other new electrical phenomena ob- 
served are attributable to the proxim- 
ity of the transmitting antenna to the 
ground. An extraneous component of 
the radiated electrical field, undesir- 
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able in the operation of the landing 
beam, was found to be considerably 
larger than normally eneountered with 
the transmitting antenna above ground, 
This component was minimized by suit- 
ably dimensioning the pit so that its 
bottom was exactly one-half wave 
length below the transmitting an- 
tenna—only 5 feet for the very short 
wave length used for setting up the 
landing beam. 

The paper includes a mathematical 
analysis of the operation of the trans- 
mitting antenna when very close to, 
or below, the ground surface. 


EXTENSION OF NORMAL-INCIDENCE 
IONOSPHERE MEASUREMENTS TO OB- 
LIQUE-INCIDENCE RADIO TRANSMIS- 
SION 


Long-distance radio transmission at 
high frequencies takes place by sky- 
wave transmission, or by reflection of 
the waves from the ionized layers in 
the upper atmosphere of the earth. 
It is possible to investigate the struc- 
ture of the ionosphere by echo meas- 
urements on radio waves sent up 
vertically. The influence of the iono- 
sphere on long-distance radio com- 
munication may be calculated quanti- 
tatively from these normal-incidence 
measurements by means of certain 
well-known mathematical formulas. 

A method of calculation developed 
by Newbern Smith of the Bureau's 
radio section is given in RP1013 in 
the July number of the Journal of 
Research. This method makes possi- 
ble the construction of graphs for 
specific conditions of frequency and 
distance. These graphs may be super- 
imposed on graphs of the normal-in- 
cidence ionosphere measurements to 
give directly information on limiting 
frequency and skip distance as well as 
height of reflection from the _ iono- 
sphere. The applications are indicated 
briefly in the paper. 


ARC AND SPARK SPECTRA OF LUTECIUM 


The chemical elements known as the 
rare-earth group are characterized by 
nearly identical chemical properties 
which prevent their complete separa- 
tion or purification by chemical means. 
AS a consequence, their emission spec- 
tra are not accurately known, and mis- 
identification of spectra has led to the 
mistaken discovery of “new” elements. 
The purest samples. of each rare earth 
are almost invariably contaminated 
by closely related ones, but by simul- 
taneous study of the spectra of all 
these, the spectra can be sorted. The 
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spectra of three of the rare earths, 
thulium, ytterbium, and lutecium, have 
been under investigation at the Bureau 
for some years and a new description 
of conventional are and spark spectra 
of lutecium is now made public. This 
description (RP1008 by William F. 
Meggers and Bourdon F. Scribner in 
the July number of the Journal of Re- 
search), consists of wave length meas- 
urements and intensity estimates of 
650 spectral lines scattered throughout 
the ultraviolet, visible, and infrared. 
Furthermore, the lines have been 
sorted into four groups characteristic 
of lutecium oxide molecules, neutral 
lutecium atoms, singly and doubly ion- 
ized atoms. Besides providing reliable 
data for the spectroscopic identification 
of lutecium, these facts should serve 
as a basis for further study of inter- 
esting features of the various spectra. 


DETERMINATION OF PHOSPHORIC ANHY- 
DRIDE IN PHOSPHATE ROCK, SUPER- 
PHOSPHATE, AND “METAPHOSPHATE” 


For the accurate determination of 
phosphorus pentoxide in phosphate 
rock and similar materials, it has been 
customary first to precipitate the phos- 
phate as yellow ammonium phospho- 
molybdate in order to separate it from 
calcium, iron, aluminum, and other 
constituents. In the usual procedure, 
the yellow precipitate is dissolved in 
ammonium hydroxide, magnesia mix- 
ture is added, and magnesium phos- 
phate containing impurities is  pre- 
cipitated. The impure precipitate is 
dissolved in hydrochloric acid, and the 
phosphate is again precipitated under 
closely controlled conditions so that a 
precipitate of definite composition is 
obtained. This precipitate is then ig- 
nited at 1,050 to 1,100° C., and the 
residue is weighed as magnesium py- 
rophosphate. 

AS a result of experimental work by 
James I. Hoffman and G. HE. F. Lundell 
of the Bureau’s Chemistry Division, a 
method has been developed which ob- 
viates the precipitation with molybdate 
reagent. One _ precipitation with a 
large excess of magnesia mixture in 
the presence of ammonium citrate 
serves to separate the phosphate from 
the other constituents. A second pre- 
cipitation with magnesia mixture 
yields a precipitate of definite com- 
position which is converted to mag- 
nesium pyrophosphate on _ ignition. 
The method which is fully described 
in RP1010 in the July Journal of Re- 
search has been successfully applied to 
phosphate rock, superphosphate, “meta- 
phosphate’, and liquids used with sili- 
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cate cements in dentistry. For routine 
analyses it is not sufficiently rapid, 
however, to replace the much used vol- 
umetric method in which the am- 
monium phosphomolybdate is dissolved 
in a standard solution of sodium hy- 
droxide. 


DYNAMIC CALIBRATION OF TESTING 
MACHINES 


The errors of the indicated loads of 
testing machines used to determine the 
mechanical properties of engineering 
materials are usually determined by 
dead weights, proving levers, or elastic 
calibrating devices. Hach of these 
methods requires constant or slowly 
increasing test loads while simultane- 
ous readings of the testing machine and 
calibrating device are taken. Testing 
machines, however, are often used to 
load specimens continuously to failure 
at a given rate of loading. The addi- 
tional errors, due to rate of loading, of 
six testing machines comprising four 
types widely used in this country have 
been determined by Bruce Wilson and 
Carl Johnson of the Bureau’s engineer- 
ing mechanies section, using a special 
elastic calibrating device, for rates of 
loading up to 50,000 lb/min. The test- 
ing machines calibrated included one 
beam-and-poise, screw-driven, machine ; 
two pendulum, hydraulic machines ; one 
spring, hydraulic machine; and two 
Bourdon-tube, hydraulic machines. 

The additional errors of the indi- 
eated loads of these machines, due to 
rate of loading, at rates currently used 
in testing, exceeded in several cases 
the tolerance of £1 percent which is 
specified for such machines. These er- 
rors, therefore, cannot, in general, be 
neglected when determining the rates 
of loading to be used in materials 
testing. 

For all machines which showed an 
effect, except the beam-and-poise, screw- 
driven machine, the indicated load was 
less than the applied load. For the 
beam-and-poise, screw-driven machine, 
the indicated load was greater than the 
applied load. 

The results of these tests which are 
reported in the Journal of Research for 
July (RP1009), although they cannot 
be used to correct the indicated loads of 
other testing machines of the same 
types because of small inherent differ- 
ences in the weighing systems and 
slight differences of adjustment, are 
useful in that they indicate the mag- 
nitude of the errors to be expected. 
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W. H. SWANGER AND G. F. WOHLGEMUTH 
RECEIVE CHARLES DUDLEY MEDAL 


At the annual meeting of the Ameri- 
ean Society for Testing Materials in 
New York on June 30, the Charles Dud- 
ley Medal was awarded to W. H. 
Swanger and G. F. Wohlgemuth of the 
Bureau’s Metallurgy Division: for their 
paper entitled Failure of Heat-Treated 
Steel Wire in Cables of the Mount Hope, 
R. I. Suspension Bridge. 

The paper was selected as the most 
important contribution to the science of 
testing materials presented to the Soci- 
ety during the year 1936. In it the 
authors described their painstaking in- 
vestigation, extending over several 
years, covering all features of the man- 
ufacturing process, transportation, stor- 
age, and use of this wire which might 
have had a bearing on its final failure 
under moderate loads and before the 
bridge was completed. This study re- 
sulted in the construction of a special 
pulsating stress testing machine, using 
a long specimen of the wire formed into 
a loop over a curved surface simulat- 
ing the anchorage shoe. On this ma- 
chine, failures identical with those 
found on the actual bridge, were se- 
cured, thus indicating that excessive 
stiffness of the wire (which prevented 
its conforming to the curved anchorage 
shoe under the comparatively light 
loads existing during the spinning of 
the cables) combined with weakness of 
this type of wire under repeated bend- 
ing, was the cause of the failure. 


CONTROL OF PITCH DIAMETER OF BOLTS 
AND NUTS TO BE GALVANIZED 


From a study of the change in pitch 
diameter of bolts and nuts on gal- 
vanizing, and an analysis of the Na- 
tional Screw Thread Commission pitch 
dimeter tolerances for classes 1, 2, and 
3, Henry W. Bearce, co-chief of the 
Bureau’s Weights and Measures Divi- 


‘sion, concludes that if nuts are tapped 


to pitch diameter limits between class 
3 max and class 1 max, and bolts are 
threaded to pitch diameter limits be- 
tween class 2 min and class 1 min, be- 
fore galvanizing, the bolts and nuts will 
assemble after galvanizing, without 
being either too light or too loose. 

The use of class 3 not-go plugs and 
class 2 not-go rings as go gages, in 
preliminary inspection, in order to 
avoid the purchase of special size go 
gages to be used on work to be gal- 
vanized, is suggested. 
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REDUCTION IN NUMBER OF SIZES OF 
FORGED HATCHETS 


Simplified Practice Recommendation 
R160-37 is the first revision of the 
recommendation on forged hatchets, 
and became effective on July 1, 1937. 

The original recommendation, effec- 
tive since July 1, 1935, was developed 
and proposed by the hatchet division, 
General Tool and Implement Associa- 
tion. 

The origin .of simplification in this 
product dates from the period of NRA 
activity. Under its supplementary 
code of fair competition, the industry 
was required to simplify sizes or pat- 
terns and establish dimensional stand- 
ards in cooperation with the Bureau. 
The Division of Simplified Practice was 
requested to submit these standards 
proposed by the industry to distribu- 
tors and users for their approval. 
While this was under way the deci- 
sion of the U. S. Supreme Court re- 
moved the mandatory provision, where- 
upon the industry, through its trade 
association, asked that the program be 
continued as a_ simplified practice 
recommendation. This was_ possible 
Since all acceptances had been recorded 
on the basis of voluntary cooperation, 
in accordance with the usual procedure 
of the Division. 

In February 1937, S. W. Mifflin, sec- 
retary of the Hammer and Hatchet 
Manufacturers’ Association (successor 
to the above-mentioned organization), 
submitted a revision of the hatchet 
recommendation as approved by the 
members of the Association and the 
industry’s standing committee, and re- 
quested that it be referred to all inter- 
ests for consideration and acceptance. 
The membership of the Association rep- 
resents 95 percent of the total volume 
of hatchet sales. 

The current revision, upon which 
work was begun in June 1986, is based 
on a study of sales data submitted by 
the manufacturers; and the items 
which have been eliminated or added 
were selected after thorough discussion 
and analysis of the data by members 
of the hatchet industry at several 
meetings held for this purpose. 

The adoption of the original schedule 
in 1985 resulted in the elimination of 
approximately 45 percent of the sizes 
that had been listed prior to the estab- 
lishment of the recommendation, and 
the current revision effects a further 
net reduction of 11 percent. 
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The revised printed edition will in. 
clude, in addition to the simplified list 
showing grades, kinds, and sizes of 
handled hatchets for various purposes, 
a brief history of the project, the per- 
sonnel of the standing committee, and 
a list of acceptors of the recom- 
mendation. 

Until the printed book is available, 
free mimeographed copies may be ob- 
tained from the Division of Simplified 
Practice, National Bureau of Stand- 
ards, Washington, D. C. 


WICK TEST FOR EFFLORESCENCE OF 
BUILDING BRICK 


At the 1937 meeting of the American 
Society for Testing Materials there was 
presented a paper, The Wick Test for 
Efflorescence of Building Brick, which 
described the test devised by John W. 
McBurney and Douglas E. Parsons, 
and used at the Bureau for estimating 
the tendency of building bricks to ef- 
florescence, The test consists in stand- 
ing a whole brick on end in 1/2 inch of 
distilled water for 5 days and then dry- 
ing in an oven at 105 to 110° C. The 
brick is thereafter compared with an 
untested specimen and the amount of 
efflorescence, determined by visual in- 
spection, is reported on a scale consist- 
ing of six classifications or grades, de- 
scribed as follows: 

None (0).—No observable difference 
in the appearance of a brick after test 
and before. 

Trace (1).—Efflorescence barely dis- 
tinguishable by careful comparison. 

Slight (2).—Observable. Not suffi- 
cient efflorescence to affect materially 
the appearance when viewed at a dis- 
tance of approximately 6 feet. 

Moderate (38).—Distinct coating, but 
the original color of the brick distin- 
guishable under the efflorescence. 

Considerable (4).—The original color 
masked by the efflorescence. 

Abundant (5).—Efflorescence in such 
quantity that it may be brushed off 
readily. 

In the Journal of Research for July 
(RP1015) data are given for compar- 
ing the results of the wick test on in- 
dividual bricks and the amounts of ef- 
florescence on masonry panels built 
from the same grades of brick. These 
panels were exposed to the weather in 
Washington, D. C, 

The results of the tests and compari- 
sons showed that: 

1. If considerable efflorescence ap- 
peared on bricks in the 5-day wick test, 
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masonry panels built of bricks of the 
same brand showed an objectionable 
(moderate or more) amount of efflores- 
cence. 


2. If the efflorescence on bricks in the 
wick test was only a trace or less, most 
of the masonry panels built from the 
same brand of bricks showed only a 
slight (or less) amount of efflorescence. 

3. Soluble salts from mortar appeared 
to have caused efflorescence on some of 
the panels, 


RELATION OF PORE SIZE OF BRICKS TO 
THEIR RESISTANCE TO DISINTEGRA- 
TION BY FREEZING 


In a study of pore structure and its 
relation to the resistance of structural 
clay products to disintegration by 
weathering, under investigation by 
R. T. Stull and P. V. Johnson of the 
Bureau’s heavy clay products section, 
10 bricks made from shale by the stiff- 
mud process were immersed in water 
for 48 hours at room temperature, 
placed on edge in 1/4 inch of water, 
and subjected to repeated freezings and 
thawings. Seven of the bricks have 
failed and three still appear to be 
sound. Analysis of the data for the 
bricks which have failed indicated that 
the number of freezing and thawing 
cycles was, in general, inversely pro- 
portional to the ratio value R and di- 
rectly proportional to the mean pore 
diameter d of the specimen calculated 
according to the Poiseuille formula). 
This relation is represented by the 
equation: 

C=K (d/R) 

in which 

C=number of freezing and thawing 
cycles at which the specimens 
’ failed. 

d@=average pore diameter, in microns. 

R=the value W/V 

V=total percent volume of open or ac- 
tive pores. 

K, a constant=45.34 for the kind of 
brick tested. 


Pore size appears to exercise an in- 
fiuence on the resistance of bricks to 
failure by freezing as well as does 
the pore volume available for relief of 
expansion during ice formation. This 
is due to the fact that the smaller the 
pore diameter the greater is the re- 
sistance to movement of ice within the 
pores during freezing. In the table, 
the ©; values were determined experi- 
mentally and the C, values calculated. 
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Values in equation 


Specimen ! 
d R Ci C2 (Ci—C%) 
BP i Meee os 1.20 | 0.72 79 76 +3 
LEG We rs 13011363 92 94 —2 
DS) ie OO 2 MSOs 86 80 +6 
Yc aie Bi As. 1. 38 075 82 83 —1 
iy iste aes Maa 144) jf) 361. 1 105°] 107 —2 
LOG YAS 1, 48 59 103 114 —l1 
Y OAR SN 1, 54 67 |} 107 | 104 +3 


1 Arranged in sequence of average pore diameter. 


For a well-made brick of uniform 
grain structure and comparatively free 
from flaws, the number of cycles of 
freezing and thawing to cause failure 
may vary as much as +5. percent. 
Poorly made bricks and bricks made 
by the soft-mud process may be lacking 
in uniform structure and frequently 
contain “air bubbles”, pebbles, and 
cracks. The number of freezing and 
thawing cycles at failure of such bricks 
may vary as much as +20 percent. 
Thus it is seen (with the exception of 
specimen H6) that the differences be- 
tween the experimental and calculated 
eycles (C:—C2) are comparatively 
small. 

When a specimen fails, it generally 
shows a ragged, dull, stony fracture. 
Specimen H6, of smallest R value and 
second largest pore diameter d of the 
seven specimens, failed much earlier 
than it normally should (11 cycles be- 
low the calculated value) due to the 
fact that it contained a smooth, glossy 
surfaced fire crack triangular in shape 
and about 34 square inch in area 
through which the specimen broke. 

The three specimens which have not 
failed at this writing have the largest 
average pore diameters, namely, 1.66, 
2.14, and 2.22 microns and the smallest 
R values of 0.53, 0.52, and 0.44, re- 
spectively. Specimen #3, of smallest 
average pore diameter, failed at the 
lowest number of cycles (79) and H4, 
of largest average pore diameter, failed 
at the highest number of cycles (107). 


SUBSTITUTION OF DOMESTIC FOR IM- 
PORTED CLAY IN WHITEWARE 


In studying possible substitutions of 
domestic for imported clays in white- 
ware, W. W. Meyer and T. A. Kline- 
felter have experimented with the use 
of domestic kaolins and ball clays in 
place of imported clays in whiteware 
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bodies of the more important types. 
The substitutions were based on com- 
positions in terms of RO, RO, and 
R.2O;, of the bodies and raw materials, 
and on the physical properties of the 
raw materials and those required of the 
bodies. Specimens were formed by 
casting and were tested in both the 
dried and heat-treated conditions. The 
laboratory results indicate that the 
properties of imported-clay bodies can 
be duplicated by domestic clays. Fac- 
tory tests indicate that in most cases 
substitution of both domestic ball clays 
and kaolins for imported clays will 
involve only minor changes in plant 
procedure. Ina few cases a very plas- 
tic ball clay is required to give the 
body special properties prior to heat 
treatment. The results in general, 
which are given in the July number of 
the Journal of Research (RP1011), in- 
dicate that the body properties are as 
dependent upon the body preparation 
or the method of forming the ware as 
upon the raw materials employed and 
that the thermal history is a very im- 
portant factor in the accurate interpre- 
tation of data obtained from variously 
heat-treated specimens. The vitrifica- 
tion temperature of a whiteware body, 
prepared and formed by a _ given 
method and heated according to a given 
schedule, depends chiefly upon its RO 
content, while the plasticity and dry 
strength depend chiefly upon the 
amount and type of ball clay used. 
Both the RO and ball-clay contents of 
whiteware bodies were varied widely 
with little effect on the physical prop- 
erties of the products after heating on 
similar schedules to the same degree of 
vitrification. 


ACID RESISTANCE OF PORCELAIN 
ENAMELS 


In Technical News Bulletin 232 
(August 1936), there appeared an item 
indicating that this Bureau was en- 
gaged in developing a test for acid 
resistance of enamels which would 
merit adoption as standard. Prelimi- 
nary results on the research test were 
given, in which loss of gloss, as de- 
termined quantitatively, was taken as 
a measure of the degree of acid attack. 

Since that report the method has 
been further developed by W. N. Harri- 
son and L. Shartsis. Also, a system of 
classification for commercial purposes, 
which calls for a minimum of special 
equipment, has been evolved. The entire 
system of tests has now been adopted 
as a tentative standard by the Tech- 
nical Research Section of the Porcelain 
Enamel Institute, and a pamphlet de- 
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scribing it was released by that organi- 
zation on May 6, 1987. 

Two types of treatment are provided: 
One for articles to be used at room 
temperature and one for cooking uten- 
sills. The former treatment consists of 
partial immersion of the sample, under 
specified conditions, in a 10-percent 
solution of citric acid, simulating 
lemon juice, for 15 minutes. The treat- 
ment for cooking utensils consists of 
bringing the specimen for 30 minutes 
into contact with a boiling water solu- 
tion, rontaining 15 percent of citric 
acid and 1.5 percent malic acid, simu- 
lating juice of the more acidic berries 
and fruits other than lemons. 

The system of grading is the same 
for both treatments. The dividing line 
between acid-resisting and nonacid- 
resisting grades is determined as fol- 
lows: 

“Several marks extending across 
both treated and protected areas shall 
be made with a no. 1 lead pencil under 
firm pressure,...and the marks 
rubbed with a cloth which shall have 
been dipped in water and tightly 
twisted to eliminate excess water. 

If the marks over the treated area are 
definitely more difficult to remove than 
over the protected area, the specimen 
fails in this test; otherwise it passes.” 

A still higher degree of acid resist- 
ance is recognized, in which no effect 
whatsoever can be seen by visual in- 
spection, nor by a test similar to that 
described above, except that a dry 
cloth, which acts as a more sensitive 
indicator than the wet cloth, is used 
for rubbing. 

Also, three degrees of resistance to 
acid attack among nonacid-resisting 
specimens are recognized. In the most 
resistant of these three classes a good 
gloss is retained on the treated area. 
In the next lower class a definite but 
not a complete loss of gloss is in evi-* 
dence, and in the poorest grade the 
treated area has lost all gloss and 
become entirely ‘‘flat.” 


GASES IN SOME OPTICAL AND OTHER 
GLASSES 


It is a well established fact that, 
when heated to a high temperature in 
vacuum, practically all ordinary glass 
evolves gases, including water vapor, 
carbon dioxide, and oxygen. A knowl- 
edge of the amounts and kinds of gas 
dissolved in some glasses has assisted 
manufacturers in reducing the quan- 
tity of seeds (small bubbles) in those 
glasses. 

Although there are few, if any, seeds 
in the better grades of window glass 
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and in some of the optical crown 
glasses (borosilicate crowns and light 
crowns), those containing barium 
(such as the light barium crowns) are 
usually “seedy”, and it was thought 
that a study of the gases dissolved in 
the barium crowns might lead to a 
method for eliminating seeds. 

Accordingly, the gases in samples of 
these glasses were determined, and it 
was found that the amount of water 
vapor in all samples was, in general, 
about 25 ml1/100 g of glass, but the 
amounts of the other gases varied con- 
siderably. The gases, other than water 
vapor in the borosilicate and light 
barium crowns, never exceeded 2 
ml/100 g of glass, the light crown 
yielded about 4 ml and the window 
glasses about 40 ml. The vigorous me- 
ehanical stirring incident to the manu- 
facture of optical glass probably ex- 
plains the small amount of gas found 
in it, as compared with that obtained 
from the window glasses, which are 
not stirred. Since the quantity of gas 
obtained from the “seedy” light barium 
crown was small and about the same 
or only slightly greater than that ob- 
tained from the “seedless” optical 
glasses, and was decidedly less than 
from the relatively seedless window 
glass, it was concluded that the gases 
dissolved in the light barium crown 
have no bearing on the prevalence of 
seeds in the latter. 

This study is reported in detail in 
RP1014 by Clarence Hahner, George Q. 
Voigt, and Alfred N. Finn, in the July 
number of the Journal of Research. 


NATURE OF THE ACID-DYEING PROCESS 


The complexity of dyeing processes 
has given rise to many theories, all of 
which may be classified under the 
general headings of chemical or physi- 
cal. The more recent work of a num- 
ber of investigators, however, leaves 
little doubt that the reaction of wool 
with acid dyes is governed by chemi- 
cal laws and consists in the reaction of 
the basic groups in the fiber with the 
acidic groups in the dye molecules. A 
report by Arthur Smith and Milton 
Harris in the July Journal of Research 
(RP1012) presents additional data, ob- 
tained by a somewhat different ap- 
proach to the problem, which consti- 
tutes further evidence in favor of the 
chemical theory of acid dyeing. 

The acid dye-combining capacity of 
untreated wool has been determined 
and shown to be equal to the acid- 
combining capacity. Treatment with 
nitrous acid, hydrogen peroxide, so- 
dium hypochlorite, and streng solu- 
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tions of sulfuric acid decreases the 
basicity of the wool and correspond- 
ingly decreases the affinity for acid 
dyes. Chlorinated wool absorbs acid 
dyes at a greater initial rate than 
untreated wool but at equilibrium the 
latter absorbs more dye. The resist to 
acid dyes produced in the sulfuric acid 
carbonizing process is caused by the 
conversion of basic amino groups to 
sulfamic acid derivatives. 


COMMERCIAL STANDARD FOR WOOL AND 
PART-WOOL BLANKETS 


The trend toward the use of infor- 
mative and truthful labeling, particu- 
larly of fabrics, is becoming more 
marked daily. As early as 1931, the 
National Retail Dry Goods Association 
realized the need of a standard prac- 
tice for labeling blankets as to wool 
fiber content. At that time it was 
almost universal practice in the trade 
to represent as ‘‘wool” or “part-wool’, 
those blankets which contained but a 
meager percentage of wool fiber, fre- 
quently less than 5 percent. With the 
cooperation of the Bureau in 1932, the 
blanket industry adopted Commercial 
Standard CS39-82 covering wool and 
part-wool blankets. A supplement to 
the standard governing the size of type 
to be used in advertising was approved 
by the industry effective August 15, 
19383. The standard has proved very 
effective in promoting truthful labeling 
in marking and advertising. 

A revision of Commercial Standard 
CS39-32 was approved by industry, and 
became effective for labeling from May 
21, 1937. 

The new standard entitled Wool and 
Part-Wool Blankets, Commercial Stand- 
ard CS39-37, includes camp blankets, 
automobile robes, steamer rugs, and 
similar articles. It requires (1) that 
no finished blanket containing less than 
5 percent of wool by weight of the 
total fiber content shall carry the word 
“Wool” in any form; (2) that blankets 
containing between 5 and 25 percent of 
wool by weight of the total fiber con- 
tent, if marked in any way with the 
word “wool”, shall be labeled “part- 
wool not less than 5 percent of wool’ ; 
(3) that blankets containing more 
than 25 percent of wool, if marked in 
any way with the word “wool”, shall 
be labeled with the guaranteed (mini- 
mum) wool content in percentage; and 
(4) that blankets containing more than 
98 percent of wool, if marked in any 
way with the word “wool”, shall be 
labeled “all wool.” 

The standard also covers the mini- 
mum and relative sizes of type to be 
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used on labels and also in advertising 
the wool content of blankets, and re- 
cords the wording to be used in indi- 
cating compliance with the require- 
ments of the standard. It also includes 
methods of test, a brief history of the 
project, official list of acceptors, and 
the membership of the standing com- 
mittee. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING JUNE 1937 


Journal of Research * 


Journal of Research of the National 
Bureau of Standards, volume 18, 
number 6, June 1987 (RP1000 to 
RP1005, inclusive). Price 25 cents. 
Obtainable by subscription. 


Research Papers * 


[Reprints from the April and May 1937 
numbers of the Journal of Research] 


RP984. Precision camera for testing 
lenses. Irvine C. Gardner and Frank 
A. Case. Price 5 cents. 

RP985. Boiling-point-composition dia- 
gram of the system dioxane-water. 
Edgar R. Smith and Mieczyslaw 
Wojciechowski. Price 5 cents. 

RP986. “Camera finish” at the race 
track. Irvine C. Gardner. Price 5 
cents. 

RP987. Studies on a portion of the 
system : CaO—A1,0:—Fe.03. Howard 
F. MceMurdie. Price 5 cents. 

RP988. Effect of the depth of drilled 
ports on the limits of operation of 
domestic gas burners. John H. Hise- 
man and Francis A. Smith. Price 
10 cents. 

RP989. Boiling points and densities of 
acetates of normal aliphatic alcohols. 
Mieczyslaw Wojciechowski and Edgar 
R. Smith. Price 5 cents. 

RP990. Configuration of the pyranoses 
in relation to their properties and 
nomenclature. Horace S._ Isbell. 
Price 10 cents. 

RP991. Rapid electredeposition of iron 
from ferrous chloride baths. Charles 
Kasper. Price 5 cents. 

RP992. Interference measurements of 
wave lengths in the ultraviolet spec- 
trum of iron. William F. Meggers 
and Curtis J. Humphreys. Price 10 
cents. 

RP993. Effect of sizing, weaving, and 
abrasion on the physical properties 
of cotton yarn. Walter T. Schreiber, 
Martin N. V. Geib, and Omar C. 
Moore. Price 5 cents. 

RP994. Magnetic method for measuring 
the thickness of nickel coatings on 
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nonmagnetic base metals. Abner 
Brenner. Price 10 cents. 
RP995. The system PbO-B.O;. R. F. 


Geller and HE. N. Bunting. Price 5 
cents. 

RP996. Preparation of iron oxide as a 
source of high-purity iron. Harold 
HK. Cleaves and John G. Thompson. 
Price 5 cents. 

RP997. Method for approximating the 
glass content of portland cement 
clinker. William Lerch and Lorrin 
T. Brownmiller. Price 10 cents. 

RP999. A contribution to the chemistry 
of rhenium. G. E. F,. Lundell and 


H. B. Knowles. Price 5 cents. 


Simplified Practice Recommendations * 


R8&6-37. Surgical gauze. 
R&6-28.) Price 5 cents. 

R157-87. Steel horizontal firebox heat- 
ing boilers. Price 5 cents. 

R158-87. Forged axes. (Supersedes 
R158-85.) Price 5 cents. 


(Supersedes. 


Technical News Bulletin * 


Technical News Bulletin 242, June 1937. 
Price 5 cents. Obtainable by sub- 
seription. 


MIMEOGRAPHED MATERIAL 
Letter Circulars 


Letter Circulars are prepared to an- 
swer specific inquiries addressed to the 
National Bureau of Standards and are 
sent only on request to persons having 
definite need for the information. The 
Bureau cannot undertake to supply lists 
or complete sets of Letter Circulars or 
to send copies automatically as issued. 


LC500. The National Bureau of Stand- 
ards and the establishment of the 
hard refined dextrose and levulose 
industries. 


RECENT BUREAU ARTICLES APPEARING 
IN OUTSIDE PUBLICATIONS 2 ; 


The National Bureau of Standards and 
the Horological Institute of America. 
R. E. Gould. Horology (747 South 
Hill St., Los Angeles, Calif.) 4, no. 
3, 27 (June 1937). 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton, D. C._ Subscription to Technical News 
Bulletin, 50 cents per year; Journal of 
Research $2.50 per year (United States and 
its possessions, and Canada, Cuba, Mexico, 
Newfoundland, and the Republic of Pan- 
ama); other countries, 70 cents and $3.25, 
respectively. 

*These publieations are not obtainable 
from the Government. Requests should be 
sent direct to the publishers. 
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Bromine oxidation and mutarotation 
measurements of the alpha- and beta- 
aldoses. Horace S. Isbell and Wil- 
liam W. Pigman. J. Organic Chem. 
(University of Chicago, Chicago, Il.) 
1, 505 (February 1937). 

The analysis and specification of color. 
K. §S. Gibson. J. Soe. Motion Pic- 
ture Engineers (33 West 42d St., 
New York, N. Y.) 28, 388 (April 
1987). 

The preparation of thin films. T. P. 
Sager. Ind. Eng. Chem. Analytical 
Ed. (Mills Building, Washington, 
D. C.) 9, 156 (April 19387). 

Temperatury urzenia i gestosci octa- 
now normalnych alkoholi alifatyc- 
gnych. M. Wojciechowski and Edgar 
R. Smith. Roczniki Chemji (War- 
saw, Poland) 17, 118 (19387). 

Lignin and lignin plastics (a review). 
Gordon M. Kline. Modern Plastics 
(425 Fourth Ave., New York, N. Y.) 
14 no. 9, 46 (May 1937). 

Anodic coating of magnesium alloys. 
R. W. Buzzard and J. H. Wilson. 
Metallurgia—the British Journal of 
Metals (21 Alvion St., Gaythorn, 
‘Manchester, England) 15, 181 (April 
1937). 

Diffusion in solid metals—a correlated 
abstract, part I. <A. I. Krynitsky. 
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Metals and Alloys (1117 Wolfendale 
St., Pittsburgh, Pa.) 8, 138 (May 
1987). 

Tale in whiteware. R. F. Geller and 
A. S. Creamer. J. Am. Ceramic Soc., 
(2525 N. High St., Columbus, Ohio) 
20, 187 (May 1937). 

Research permits greater speed with 
safety in standard requirements for 
elevators. John A. Dickinson. Ind. 
Stdn. & Com. Stds. Mo. (29 West 
89th St., New York, N. Y.) 8, 125 
(May 1987). 

How the Bureau of Standards serves 
Governmental buyers. Robert A. 
Martino. Purchasing (11 West 42d 
St., New York, N. Y.) 5, 21 (May 
1937). 


Government specifications — pioneer 
consumer standards. Lyman J. 
Briggs. Industrial Standardization 


and Commercial Standards Mo. (29 
West 39th St., New York, N. Y.) 8 
170 (June 1937). 

Building codes use American standards. 
J. H. Courtney. Ind. Stdzn. & Com. 
Stds. Mo., 8 163 (June 1937). 

The National Bureau of Standards. 
Lyman J. Briggs. J. Applied Physics 
(175 Fifth Ave., New York, N, Y.) 
8, 298 (May 1937). 
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